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SYSTEM , METHOD AND DEVICE FOR PROVIDING COMMUNICATION BETWEEN A VEHICLE AND A 
PLURALITY OF WIRELESS DEVICES HAVING DIFFERENT COMMUNICATION STANDARDS 

FIELD OF THE INVENTION 

[0001] The present invention relates to wireless communications in a vehicle 
and in particular, to a system, device and method for providing data 
communication between a vehicle and a plurality of wireless devices having a 
plurality of communication standards. 

BACKGROUND OF THE INVENTION 

[0002] Vehicles may interact with and/or include multiple wireless devices, 
such as a remote keyless entry (RKE) system and an integrated garage door 
opener. Typically, such wireless devices operate according to different 
communication standards. For example, a remote keyless entry (RKE) system 
may operate according to one communication standard and an integrated garage 
door opener may operate according to another communication standard. 
Examples of wireless communication standards used in vehicles include, for 
example, proprietary communication standards for tire pressure monitoring 
systems, Bluetooth, global positioning systems (GPS), IEEE 802.1 1b/a, cellular 
phone, WiFi, Zigbee, etc. 

[0003] Figure 1 is a schematic block diagram of a vehicle system for 
communication with multiple wireless devices. The system includes a separate 
communication module 102,104 and 106 for each communication standard. 
Each communication module houses the communication components for the 
particular communication standard. System 1 00 includes a garage door opener 
communication module 102, a RKE communication module 104 and a GPS 
communication module 106. RKE communication module 104 receives data 
from an RKE remote wireless device (e.g., a key FOB) via antenna 108 and 
forwards the data to the vehicle via interface 1 1 2. Accordingly, RKE 
communication module 104 serves as node for data transfer between the 
vehicle and the RKE remote wireless device. GPS communication module 106 
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serves as the node for data transfer between the vehicle and a remote GPS 
system and garage door opener communication module 102 serves as the node 
for data transfer between the vehicle and a remote garage door opener. 
[0004] Accordingly, it would be advantageous to provide a system for 
providing communication between a vehicle and multiple wireless devices using 
a single data transfer module or node that is configured to support multiple 
wireless communication standards. It would also be advantageous to provide a 
wireless data transfer module in a vehicle that is configured to provide 
communication between the vehicle and a plurality of wireless devices operating 
via different communication standards. 

SUMMARY OF THE INVENTION 

[0005] In accordance with one embodiment of the invention, a system for 
providing communication between-a-vehicle-having-a plurality-of-vehicle systems- 
and a plurality of wireless devices operating via a plurality of communication 
standards includes a receiver configured to receive wireless signals from at least 
one of the plurality of wireless devices, the wireless signals provided in 
accordance with a communication standard from the plurality of communication 
standards and having data and a wireless data transfer module coupled to the 
receiver, the wireless data transfer module configured to support the plurality of 
communication standards, to process the wireless signals and to direct the data 
from the wireless signals to a corresponding vehicle system. 

[0006] In accordance with another embodiment of the invention, a wireless 
data transfer modufe for providing communication between a vehicle having a 
plurality of vehicle systems and a plurality of wireless devices operating via a 
plurality of communication standards includes an input configured to receive 
wireless signals from at least one of the plurality of wireless devices, the 
wireless signals provided in accordance with a communication standard from the 
plurality of communication standards and having data, a control circuit coupled 
to the input and configured to support the plurality of communication standards, 
to process the wireless signals and to direct the data from the wireless signals 
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to a vehicle system, and an output coupled to the control circuited configured 
to send the data to the vehicle system. r 



[0007] In accordance with another embodiment of the invention, a wireless 
data transfer module for providing communication between a vehicle having a 
plurality of vehicle systems and a plurality of wireless devices operating via a 
plurality of communication standards, includes an input configured to receive 
data from at least one vehicle system and a control circuit coupled to the input 
and configured to support the plurality of communication standards, to process 
the data and to provide the data to at least one wireless device in accordance 
with a communication standard, 

[0008] In accordance with yet another embodiment of the invention, a 
method for providing communication between a vehicle having a plurality of 
vehicle systems and a plurality of wireless devices operating via a plurality of 
communication standards includes receiving wireless signals from at least one of 
the plurality of wireless devices, the wireless signals provided in accordance 
with a first communication standard and having data, processing the wireless 
signals based on the first communication standard using a wireless data transfer 
module configured to support the plurality of communication standards and 
distributing the data from the wireless signals to a vehicle system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The invention will be more readily understood by reference to the 
following description taken with the accompanying drawings, in which: 
[0010] FIG. 1 is a schematic block diagram of a system for providing 
communication between a vehicle and a plurality of wireless devices. 
[0011] FIG. 2 is a schematic block diagram of a system for providing 
communication between a vehicle and a plurality of wireless devices in 
accordance with one embodiment. 
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[0012] FIG. 3 is a schematic block diagram of a system for providing 
communication between a vehicle and a plurality of wireless devices in 
accordance with an alternative embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
AND OTHER EXEMPLARY EMBODIMENTS 

[0013] Figure 2 is a schematic block diagram of a system for providing 
communication between a vehicle and a plurality of wireless devices in 
accordance with one embodiment. A vehicle may be in communication with a 
plurality of wireless devices (not shown) such as a remote keyless entry (RKE) 
deice (e.g., a key fob), a garage door opener, a global positioning system (GPS), 
portable electronic devices (e.g., a cellular phone, a PDA (personal digital 
assistant), an MP3 player, a DVD player, a portable computer, a pager, other 
audio and-video-devices^other-mul^ 

includes appropriate hardware for each wireless application (e.g., an integrated 
remote control system to provide control signals to a remote device (e.g., a 
garage door opener), a navigation system, power circuitry, user interfaces, etc.) 
and/or for utilizing data provided by the wireless device (e.g., an audio system 
to provide audio signals received from a wireless device, a display for video 
signals, etc.). In Figure 2, the vehicle includes, for example, a remote keyless 
entry (RKE) application 204, a garage door opener application 206 and a GPS 
application 208. It should be understood that other vehicle applications or 
systems/subsystems than those shown in Figure 2 may receive data from and/or 
send data to wireless devices. An antenna 210 in conjunction with a 
transmitter and receiver 218 receives wireless signals (e.g., RF signals) from 
wireless devices and transmits wireless signals from the vehicle to the wireless 
devices. The transmitter includes transmit circuitry configured to transmit 
wireless signals via antenna 210. The receiver includes receive circuitry 
configured to receive wireless signals from antenna 210. Alternatively, a single 
transceiver may be used that includes transmit and/or receive circuitry 
configured to transmit and receive data. The transmitter/receiver 218 may 
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located anywhere within the vehicle. In one embodiment, the 
transmitter/receiver 218 is included in a wireless data transfer module 202. 
[0014] Each wireless device (not shown) and the corresponding wireless 
application 204, 206, 208 or system/subsystem in the vehicle may operate in 
accordance with a different communication standard, for example, a proprietary 
communications standard for tire pressure monitoring systems, Bluetooth, WiFi, 
Zigbee, global positioning systems (GPS), IEEE 802.11 (wireless LAN), cellular, 
and so on. As shown in Figure 2, a single wireless data transfer module 202 is 
coupled to and in signal communication with transmitter/receiver 218, antenna 
210 and the wireless applications 204, 206, and 208 in the vehicle as well as to 
other systems/subsystems in the vehicle (not shown) such as an audio system, 
user interfaces, etc. In the embodiment of Figure 2, wireless data transfer 
module 202 is in signal communication with wireless applications 204, 206 and 
208 and other systems/subsystems (not shown) in the vehicle via a wired 
connection such as a communication bus in the vehicle. Wireless data transfer 
module 202 serves as the sole wireless data transfer point between the vehicle 
and any wireless device in communication with the vehicle. In a preferred 
embodiment, wireless data transfer module comprises a single circuit board. In 
one embodiment, the frequency of communications may be above 200 MHz. 
[0015] Wireless data transfer module 202 includes a control circuit 214 and is 
configured to support a plurality of communication standards, such as RKE r 
GPS, Bluetooth, IEEE 802.1 1 , cellular, Zigbee, WiFi, etc. Control circuit 214 of 
wireless data transfer module 202 is configured to decode wireless signals or 
messages received from wireless devices according to the appropriate 
communication standard for the wireless signals. Accordingly, wireless data 
transfer module 202 serves as a central distribution point for wireless signals 
received and transmitted by the vehicle. Control circuit 214 may include various 
types of control circuitry, digital and/or analog, and may include a 
microprocessor, microcontroller, application-specific integrated circuit (ASIC), or 
other circuitry configured to perform various input/output, control, analysis, and 
other functions to be described herein. 
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[0016] Wireless signals (e.g. RF signals) are received by wireless data transfer 
module 202 from wireless devices via antenna 210 and transmitter/receiver 
218. Wireless data transfer module 202 identifies the communication standard 
associated with a received wireless signal and the wireless signal is decoded by 
control circuit 214 and assigned to the appropriate vehicle application or 
system/subsystem. Once control circuit 214 of wireless data transfer module 
202 determines the appropriate vehicle application or system/subsystem of the 
vehicle, data from the wireless signal is distributed to the assigned vehicle 
application or vehicle system/subsystem. The wireless data may be transferred 
to the assigned vehicle application via a vehicle communication bus 212 such as 
a vehicle data bus. 

[0017] For example, an RKE system (not shown), e.g., a key fob, may send a 
wireless signal to the vehicle, such as a command to unlock the doors. The RKE 

wireless signal is received by wireless data transfer-module-202-and control 

circuit 214 via antenna 210. The RKE wireless signal is decoded by control 
circuit 214 and assigned to the RKE application 204 in the vehicle. RKE 
application 204 may, for example, comprise a module that includes power 
circuitry to lock and unlock the vehicle doors. The RKE data from the RKE 
wireless signal is transferred from the wireless data transfer module 202 to the 
RKE application 204 via vehicle bus 212. For example, control circuit 214 may 
send a bus message including the RKE data to a module of the RKE application 
that controls the power circuitry to fire a door unlock relay. Wireless signals 
from other wireless devices, such as a GPS system, a portable electronic device, 
etc., may also be received and distributed to a vehicle application using wireless 
data transfer module 202. 

[0018] The wireless data transfer module 202 may also receive wireless data 
from a vehicle application 204, 206 and 208 or other vehicle 
systems/subsystems to be sent to a wireless device. Control circuit 214 of 
wireless data transfer module 202 is further configured to determine the 
communication standard and outgoing transmission path for the data based on 
the type of wireless devices in communication with the vehicle as well as the 
type of data to be transmitted. As mentioned, wireless data transfer module 
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202 supports multiple communication standards. As an example, garage door 
opener application 206 may provide data to the wireless data transfer module 
202 in response to, for example, the actuation of a button by a passenger in the 
vehicle to send a signal to open a garage door. Control circuit 214 of wireless 
data transfer module 202 determines the appropriate transmission path for the 
control data which is then transmitted via a wireless signal to a corresponding 
garage door opener (not shown) via antenna 210 and transmitter 218. Wireless 
data transfer module 202 is also configured to distribute or share data between 
various vehicle applications or systems/subsystems. 

[0019] Control circuit 21 4 of wireless data transfer module 202 may also be 
configured to receive data from vehicle applications or systems/subsystems and 
determine the best data transmission path for the outgoing data based on the 
type of outgoing data, the available communication hardware in the wireless 
data transfer module 202 and the available wireless devices (e.g., a cellular 
phone, a wireless LAN, a GPS system, etc.). Control circuit 214 is also be 
configured to determine an optimal path for data received from wireless devices 
based on the available communication hardware in the wireless data transfer 
module 202 and/or the types of applications or systems/subsystems in the 
vehicle.. The control circuit 214 may further be configured to determine the 
destination of data based on requests from vehicle applications. For example, if 
the GPS application 208 (e.g., a navigation system) has sent a wireless signal 
including a request for navigation data to a GPS system, the control circuit 214 
may use this to determine the distribution of data received from the GPS system 
in response to the request. 

[0020] Figure 3 is a schematic block diagram of a system for providing 
communication between a vehicle and a plurality of wireless devices in 
accordance with an alternative embodiment of the invention. As discussed 
above with respect to Figure 2, a vehicle may be in communication with a 
plurality of wireless devices (not shown) such as a remote keyless entry (RKE) 
device (e.g., a key fob), a garage door opener, a global positioning system 
(GPS), portable electronic devices (e.g., a cellular phone, a PDA (personal digital 
assistant), an MP3 player, a DVD player, a portable computer, a pager, other 
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audio and video devices, other multimedia devices, etc) and so on. Accordingly, 
the vehicle includes appropriate hardware for each wireless application and/or 
for utilizing data provided by the wireless device. In Figure 3, wireless data 
transfer module 302 is in signal communication with antenna 310, 
transmitter/receiver 318 and wireless applications 304, 306 and 308 as well as 
other systems/subsystems (not shown) in the vehicle. Antenna 310 in 
conjunction with transmitter/receiver 318 is used to receive wireless signals 
from wireless devices and transmit wireless signals from the vehicle to the 
wireless devices. 

[0021] Each wireless device (not shown) and corresponding application 304, 
306, 308 or system/subsystem may operate in accordance with a different 
communication standard, for example, a proprietary communications standard 
for tire pressure monitoring systems, Bluetooth, WiFi, Zigbee, global positioning 
systems (GPS), IEEE 802.1 1 (wireless LAN), cellular, and so on. As discussed 
above with respect to Figure 2, wireless data transfer module 302 serves as the 
sole wireless data transfer point between the vehicle and any wireless device in 
communication with the vehicle. Wireless data transfer module 302 includes a 
control circuit 316 and is configured to support a plurality of communication 
standards, such as RKE, GPS, Bluetooth, IEEE 802.1 1b/a, etc. Accordingly, 
wireless data transfer module 302 serves as a central distribution point for 
wireless signals received and transmitted by the vehicle. Control circuit 214 
may include various types of control circuitry, digital and/or analog, and may 
include a microprocessor, microcontroller, application-specific integrated circuit 
(ASIC), or other circuitry configured to perform various input/output, control, 
analysis, and other functions to be described herein. 
[0022] Control circuit 316 and wireless data transfer module 302 are 
configured to operate in a similar manner as described above with respect to 
Figure 2. Wireless signals are received by wireless data transfer module 302 
from wireless devices via antenna 310 and receiver 318. Wireless data transfer 
module 302 identifies the communication standard associated with a received 
wireless signal and the wireless signal is decoded by control circuit 316 and 
assigned to the appropriate vehicle application. Control circuit 316 then 
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distributes the data from the wireless signal to the assigned vehicle application 
via a communication bus 21 2 such as a vehicle data bus. Wireless data transfer 
module 302 may also receive wireless data from a vehicle application 304, 306 
and 308 or other vehicle system/subsystem. Control circuit 316 of wireless 
data transfer module 302 is also configured to determine the outgoing 
transmission path for the data based on the type of wireless devices in 
communication with the vehicle; 

[0023] The system of Figure 3 also includes a memory 314 that is coupled to 
and in signal communication with wireless data transfer module 302. Memory 
314 is configured to store wireless data received via wireless signals from 
wireless devices, vehicle applications 304, 305, 308 or other vehicle 
systems/subsystems (not shown). Memory 314 may be a storage device such 
as a hard drive, flash memory, etc. Control circuit 316 may be configured to 
store data from wireless signals from either a wireless device or vehicle 
application in memory 314 so that the data may be available for use at a later 
time. Control circuit 316 is also configured to retrieve data from memory 314. 
Data stored in memory 314 may be retrieved by wireless data transfer module 
302 for use by the various vehicle applications 340, 306, 308 or other vehicle 
systems/subsystems or to be transmitted by a wireless signal to a wireless 
device. Accordingly, data may be also shared between vehicle applications (or 
other systems/subsystems) as well as between the vehicle applications and the 
wireless devices via memory 314 and wireless data transfer module 302. For 
example, the RKE application 304 may request data provided by a GPS system 
to the vehicle. Data may be transferred from memory 314 to vehicle 
applications 304, 306, 308 (or other vehicle systems/subsystems) or to the 
wireless data transfer module 302 via a communication bus 312 such as a 
vehicle bus 312. 

[0024] Memory 314 may also be configured to store data to be transmitted 
from the vehicle to a wireless device until the desired optimal wireless device or 
means for wireless communication is available. Control circuit 316 is configured 
to store data in memory 314 and to retrieve the data when the wireless device 
or means for wireless communication is available to receive wireless signals. 
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For example, a vehicle application or system/subsystem may have a large 
amount of data to send to a system outside the vehicle. The data may be 
stored in memory 314 until the vehicle is in range of, for example, a wireless 
LAN (i.e., 802.1 1b/a) connection rather than sending the data via another 
means, e.g., a cellular phone. In another example, data to be sent from GPA 
application 208 (e.g., a navigation system) may be stored in memory 314 until 
the vehicle is within range of a GPS system or until a GPS system is available. 
In other words, if the preferred wireless device or means for wireless 
communication with a wireless device is not available at the time data is ready 
to be sent, the data may be stored in memory 314 and retrieved by wireless 
data transfer module 302 when the preferred wireless device is available. 
[0025] It is also important to note that the construction and arrangement of 
the elements of the wireless data transfer module as shown in the preferred and 
other exemplary embodiments are illustrative only. Although only a few 
embodiments of the present invention have been described in detail in this 
disclosure, those skilled in the art who review this disclosure will readily 
appreciate that many modifications are possible without materially departing 
from the novel teachings and advantages of the subject matter recited herein. 
Accordingly, all such modifications are intended to be included within the scope 
of the present invention as described herein. The order or sequence of any 
process or method steps may be varied or re-sequenced according to alternative 
embodiments. Other substitutions, modifications, changes and/or omissions 
may be made in the design, operating conditions and arrangement of the 
preferred and other exemplary embodiments without departing from the spirit of 
the present invention as expressed herein. 
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CLAIMS 

What is claimed is: 

1 . A system for providing communication between a vehicle 
having a plurality of vehicle systems and a plurality of wireless devices 
operating via a plurality of communication standards, the system 
comprising: 

a receiver configured to receive wireless signals from at least one 
of the plurality of wireless devices, the wireless signals provided in 
accordance with a communication standard from the plurality of 
communication standards and having data; and 

a wireless data transfer module coupled to the receiver, the 
wireless data transfer module configured to support the plurality of 
communication standards, to process the wireless signals and to direct 
the data of the wireless signals to a vehicle system. 

2. A system according to claim 1, further comprising: 

a transmitter coupled to the wireless data transfer module, the 
transmitter configured to transmit wireless signals from the vehicle to at 
least one of the plurality of wireless devices. 

wherein the wireless data transfer module receives data from a 
vehicle system and is further configured to provide the data to the 
transmitter in accordance with a communication standard from the 
plurality of communication standards. 

3. A system according to claim 1, wherein the wireless data 
transfer module comprises a single circuit board. 

4. A system according to claim 1 / wherein the wireless data 
transfer module directs data to a corresponding vehicle system via a 
communication bus. 

5. A sys.tem according to claim 4, wherein the communication 
bus is a vehicle bus. 

6. A system according to claim 1, wherein the wireless data 
transfer module processes the wireless signals by decoding the wireless 
signals in accordance with the communication standard. 

11 
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7. A system according to claim 2, wherein the wireless data 
transfer module is configured to determine a transmission path for the 
data received from the vehicle system. 

8. A system according to claim 1 , wherein the wireless data 
transfer module is further configured to transfer data between vehicle 
systems. 

9. A system according to claim 1, further comprising a memory 
device coupled to the wireless data transfer module and configured to 
store data from the wireless signals. 

10. A system according to claim 2, further comprising a memory 
coupled to the vehicle systems and the wireless data transfer module and 
configured to store data from the vehicle systems. 

11. A system according to claim 9, wherein the memory device 
is one of a hard drive or flash memory. 

1 2. A system according to claim 7, wherein the wireless data 
transfer module determines the transmission path for the data received 
from the vehicle system based on a type associated with the data and an 

* availability status of the plurality of wireless devices. 

1 3. A wireless data transfer module for providing communication 
between a vehicle having a plurality of vehicle systems and a plurality of 
wireless devices operating via a plurality of communication standards, the 
wireless data transfer module comprising: 

an input configured to receive wireless signals from at least 
one of the plurality of wireless devices, the wireless signals provided in 
accordance with a communication standard from the plurality of 
communication standards and having data; 

a control circuit coupled to the input and configured to 
support the plurality of communication standards, to process the wireless 
signals and to direct the data from the wireless signals to a vehicle 
system; and 

an output coupled to the control circuit and configured to 
send the data to the vehicle system. 

12 
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14. A wireless data transfer module according to claim 13, 
wherein the control circuit is configured to determine a transmission path 
for the data based on the vehicle systems in the vehicle. 

15. A wireless data transfer module according to claim 13 r 
where the control circuit is configured to determine a transmission path 
for the data based on a request for data provided by at least one vehicle 
system. 

16. A wireless data transfer module according to claim 13, 
wherein the control circuit directs data to a corresponding vehicle system 
via a communication bus. 

1 7. A wireless data transfer module according to claim 1 3, 

- wherein the control circuit processes the wireless signals by decoding the 
wireless signals in accordance with the communication standard. 

1 8. A wireless data transfer module for providing communication 
between a vehicle having a plurality of vehicle systems and a plurality of 
wireless devices operating via a plurality of communication standards, the 
wireless data transfer module comprising: 

an input configured to receive data from at least one vehicle 

system; 

a control circuit coupled to the input and configured to 
support the plurality of communication standards, to process the data and 
to provide the data to at least one wireless device in accordance with a 
communication standard from the plurality of communication standards. 

1 9. A wireless data transfer module according to claim 1 8, 
wherein the control circuit is configured to determine a transmission path 
for the data from the vehicle system based on at least a type associated 
with the data and the wireless devices in communication with the vehicle. 

20. A method for providing communication between a vehicle 
having a plurality of vehicle systems and a plurality of wireless devices 
operating via a plurality of communication standards, the method 
comprising: 
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receiving wireless signals from at least one of the plurality of 
wireless devices, the wireless signals provided in accordance with a first 
communication standard and having diata; 

processing the wireless signals based on the first 
communication standard using a wireless data transfer module configured 
to support the plurality of communication standards; and ; 

distributing the data from the wireless signals to a vehicle 

system. 

21 . A method according to claim 1 6 further comprising: 
processing data from a vehicle system based on a second 
communication standard using the wireless data transfer module 
configured to support the plurality of communication standards; and 
transmitting the data to at least one wireless device. 
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